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1 Background

On May 22, 2003, GlaxoSmithK line submitted an analysis of suicide-related® adverse
events in pediatric trials of paroxetine. This analysis showed a statistically significant
increase in such behavior with paroxetine treatment, compared to placebo. In order to
provide a meaningful comparison to the paroxetine findings, the Division of
Neuropharmacological Drug Products (DNDP) requested that the sponsors of eight other
psychotropic drugs tested in children and adolescents conduct searches of their databases
similar to the search performed by GlaxoSmithKline. The initial letters requesting these
searches were issued on 7/22/03. Follow up requests to obtain additional information
were issued on 11/24/03 & 12/9/03 (Appendix |). The latter requests were issued in part
to cast an even broader net for events, since there was concern that event-finding by
sponsors may not have been complete.?

Based on our initial assessments of the responses to our 7/22/03 |etters, we decided that it
may be useful to obtain patient- level datasets to permit an exploration for covariates to
assess for possible imbalances among treatment groups. Requests for these data sets
were issued on 10/3/03 & 10/28/03 (Appendix 11).

Because of avery wide diversity in the events the sponsors had subsumed under the
broad category of “possibly suicide-related,” concerns were raised within the Division
that not all captured events could be considered to reasonably represent suicidal thinking
and behavior. At ajoint meeting of the Psychopharmacological Drug Products Advisory
Committee and Pediatric Subcommittee of the Infectious Diseases Advisory Committee
held on February 2, 20043, the Division presented these concerns publicly, and proposed
aplan for outsourcing a blinded review of the adverse events of interest to an expert
group of suicidologists. Subsequently, all adverse events (AES) identified by the
sponsors as being suicide-related, as well as al serious AEs, all accidental injuries, and
all accidental overdoses were independently blindly adjudicated by a group of ten
suicidology experts assembled by Columbia University. The adjudication process was
applied to the additional AEs mentioned above to provide reassurance that all suicide-
related AEs had been identified.

On 3/17/04, while the AEs were being classified, DNDP requested additional data
(Appendix I11) on treatment-emergent suicidality among study patients as measured by
the suicidality item(s) in various depression questionnaires (the questionnaires are
provided in Appendix V).

The purpose of this document is to evaluate and to analyze the suicide-related adverse

! The sponsor used an algorithm based on sel ected preferred termsto identify “suicide-related” adverse
events.

2 See Dr. Thomas P. Laughren memo to the PDAC meeting held on February 2, 2004. The memo was dated
December 30, 2003.

3 http://www.fda.gov/cder/drug/anti depressants/defaul t. htm

http://cdernet.cder.fda.gov/A CS/Flash%20Minutes/Psychopharmacol ogic/psycho-Minutes Quick_feb2.pdf
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events identified by the blinded adjudication process described above in order to
investigate the relationship between pediatric suicidality and psychotropic drugs.

2 Objectives

1- To investigate the relationship between psychotropic drugs and pediatric suicidality
reported asAEs (AEs included in the analysis were the ones blindly classified by a
group of suicidology experts assembled by Columbia University).

2- To investigate the relationship between psychotropic drugs and pediatric suicidality
as suggested by scores on the suicidality item(s) reported in pertinent depression
guestionnaires.

3- To understand the sources of inconsistency - in any of the above outcomes - between
trials and/or between drugs by investigating possible sources of variation or
imbalance in the data e.g. trial design, duration of exposure, patient population, and
other potential confounders.

3 Sources of data

In total, eight sponsors of nine psychotropic drugs provided datasetsto DNDP culled
fromall the randomized controlled trials of their respective drug products conducted in
the pediatric population as electronic files (in SAS transport file format). The variables
included in these data provided detailed information about the individual patients. The
variables are listed in the data requests in Appendix |1 and Appendix I11.

The studied drugs included fluoxetine (Prozac), sertraline (Zoloft), paroxetine (Paxil),
fluvoxamine (Luvox), citalopram (Celexa), bupropion (Wellbutrin), venlafaxine
(Effexor), nefazodone (Serzone), and mirtazapine (Remeron).

A total of 25 pediatric trials from al drugs were submitted. The trials were conducted
over anearly 20 year period from 1983 to 2001; trial duration ranged from 4 to 16 weeks.
The indications included Major Depressive Disorder [15 trials], Anxiety Disorders
(Obsessive Compulsive Disorder [five trials|, Generalized Anxiety Disorder [two trialg],
and Social Anxiety Disorder/Social Phobia[one trial]), and Attention Deficit
Hyperactivity Disorder (two trials). Descriptive information for al trials included in this
review is provided in Appendix V.

Only 23 of the trials were evaluable. Wellbutrin trial number “41” was excluded from the
analysis because it was uncontrolled. Paxil trial number “453” was also excluded because
its randorgized withdrawal design did not allow direct comparison to the other 23 parallel
armtrials”.

* Trial 453 included two phases, an open-label phase (Phase ) in which patients received paroxetine for 16
weeks, and a 16 week double-blind placebo-controlled phase (Phase I1) in which responders were eligible
to participate. Although only datafrom the 16-week double-blind phase was included in the submitted
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4 Operational Definitions

4.1 Outcome variables

4.1.1 Qut cone vari abl es under “objective 17

AEs were captured on Case Report Forms (CRFs) during the course of thesetrials.
Information in these CRFs (and possibly from other sources, e.g., hospital records) was
used by the sponsor to write narratives for AEs that led to discontinuation from the trial
or were categorized as “serious’ by the regulatory definitior®. As described above,
narratives for AEs that were identified by the algorithm for suicide-related events, all
serious AEs, al accidental injury AEs, and all accidertal overdoses underwent blinded
classificationby an independent group of experts in suicidology assembled by Columbia
University. The coordinating team at Columbia University, led by Dr. Kelly Posner,
conducted a training session with the expert panel prior to their application of the coding
scheme. The following listing shows the coding scheme used by the expert panel and the
number of events that were classified to each type.

1. suicide attempt (n=27)

2: preparatory actions towards imminent suicidal behavior (n=6)

3: sdf-injurious behavior, intent unknown (n=24)

4. sdf-injurious behavior, no intent, primarily to affect circumstance (n=2)
5: sdf-injurious behavior, no intent, primarily to affect internal state (n=5)
6: suicidal ideation(n=45)

7: other: accident*

8: other: psychiatric*

. other: medical*

10: not enough information (n=7)

11: salf-injurious behavior, no suicidal intent (unspecified type, i.e. rater not sureif itis4
or 5 [n=4])

12: "other" (some combination of 7, 8, and 9) *

o

* The total of codes 7, 8, 9, & 12 is 261 events.

For the purpose of investigating the data to fulfill objective number 1, codesof AEswere
grouped into five outcomes as listed in the following table:

dataset, there wasa concern that patientsin thistrial might not be comparable to patientsin other trials
because only patients who were already shown to tol erate and respond to the drug were randomized.

° An adverse event is categorized as “serious” if it resultsin any of the following outcomes: death, alife-
threatening adverse drug experience, inpatient hospitalization or prolongation of existing hospitalization,
persistent or significant disability/ incapacity, or acongenital anomaly/birth defect. Also other important
medical events requiring interventionsto prevent one of the outcomes listed above [21 CFR Ch. 1, 314.80].
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Tablel1: Outcomesinvestigated under objective number 1.

Outcomes Description Columbia codes
Outcome 1 (n=33) Definitive suicidal behavior 12

Outcome 2 (n=45) Suicidal ideation (without behavior) 6

The primary outcome Definitive suicidal behavior/ideation 1,26
(outcome 3) (n=78)

Outcome 4 (n=109) Possible suicidal behavior/ideation 1,236, 10
QOutcome 5 (n=11) Sdf-injurious behavior, non-suicidal 4,511

The primary focus of the analysis was outcome 3. For the purpose of “casting the
broadest net” to identify potentially suicide-related events, “serious’ adverse events were
included among the AEs sent for adjudication. Beyond that, the “serious’ status of AES
was nhot utilized in this review because it is aregulatory definition that has no impact on
the characterization of an event as suicidal or not (i.e., suicidal ideation or suicide attempt
would not qualify as a serious adverse event if it did not meet the regulatory definition
mentioned above in footnote. Instead, we relied on the classification resulting from the
blinded adjudication process.

4111 PHASE DEFINITIONS

Based on the timing of these events they were grouped in six “phases” as defined in the
table below:

Table 2: Definition of “ phases’ based on thetiming of events.

Phases Description

Phase 1 Event occurred in double-blind acute treatment phase or within one day of the end of this

phasé. The end of trials with atapering period was set to be at the beginning of the
tapering period.

Phase 2 Event occurred during ataper phasefollowing the end of the double-blind period

Phase 3 Event occurred during the discontinuation phase--this phase was defined as 2 to 8 days
after the cessation of medication for all drugs except Prozac where it was 2 to 31 days
after the cessation of medication because it has along half life and active metabolites. For
an event to be classified in this phase, the patient must not have been taking drug at the
time of the event

Phase 4 Event occurred between 2 and 8 days (2 and 31 days for Prozac) after the cessation of
double-blind acute phase study medication and the patient had continued in an extension
phase or started on a prescription anti-depressant

Phase 5 Event occurred between 9 and 31 days after the cessation of double-blind acute phase
study medication and the patient had continued in an extension phase or started on a
prescription anti-depressant (this category would not apply to Prozac patients)

® One day was added onto the end of the exposure because if a patient took the last dose of study drug at
night, the drug exposure would continue into the next day.
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Phases Description

Phase 6 Event occurred more than 30 days after the cessation of double-blind medication in the
acute phase

The primary analysis focused on the 120 events occurring during the double-blind (i.e.
during “phase 1”). Those events are provided in Appendix VII.

Excluding events that occurred in the post-double-blind period (events provided in
Appendix VII) avoids the uncontrollable confounding stemming from the array of
scenarios that could have happered after the end of a given trial. For example, sometrials
did not offer patients pharmacotherapy after the end of the double-blind period, whereas
others offered the same trial drug or a different drug, or placebo.

Although this approach reduces the probability of including patientswho might have had
the event of interest because of discontinuation rather than as a consequence of
administration of the drug, thisis also a limitation

4112 DISPOSITION OF EVENTS

A total of 426 AES narratives were accumulated for all trials. It should be noted that
there were no events of completed suicidesin any of the trids.

All narrativeswere blinded with regard to drug program and treatment assignment, and
were sent to the expert panel assembled by Columbia University. A total of 261 events
were coded as “other” (codes 7, 8, 9, and 12 as defined above) and were excluded from
any further analysis. As mentioned above, the Division had cast a wide net in the requests
to sponsors (see Appendix 1) to get al potential events, and this explains the large
number of events that were eventually excluded in the analysis after the expert
classification.

A total of 165 events were considered for the analysis. Among those, 45 events occurred
in 20 patients who had more than one event (provided in Appendix VII). For those
patients, the most severe event was used according to the following ranking of the
Columbia University codes (definition of codes provided in a previous section): 1 or 2 >
6 >3>40r5 > 10. Only one patient had an event of suicidal behavior and a second
one of suicidal ideationoccurring in phase 1.

This left atotal of 140 unique patients with an event for al trials in the various phases as
provided in the next table:

Table3: Distribution of the 140 unique events by phases.

Phase Number of events
Phase 1 (double-blind acute treatment) 120

Phase 2 1

Phase 3 8
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Phase 4

Phase 5

Phase 6

RlW|h|>

Total 40

As mentioned previously, only 120 events occurring in phase 1 were used in the primary
analysis. The following table shows the overall relationship between sponsors and the
expert panel classifications of AEs for those 120 eventsin phase 1:

Table4: Relationship between sponsors and expert panel sclassifications.

Expert Panel Events Sponsor Events| Total
No Yes

No event 4418 17 4435
Definitive suicidal behavior (outcome 1. codes 1 and 2) 1 32 33
Suicidal ideation (outcome 2: code 6) 10 35 45
Definitive suicidal behavior /ideation (outcome 3: codes 1, 2, and 6) 11 67 78
Possible suicidal behavior/ideation (outcome 4: codes 1, 2, 3,6,and 10)| 22 87 109
Self-injurious behavior, non-suicidal (outcome 5: codes 4, 5, and 11) 2 9 11

The highlighted numbers represent the discrepancy between the two classifications. In
effect, for the purpose of the primary analysis, 22 new events were added (note that there
isan overlap between outcomes 1, 2, 3, and 4) and 26 old events were removed from the
pool of evaluable AES. Among these 26 events, nine were classified as salf-injury (nor
suicidal) by the expert panel, two were classified as “ other: psychiatric” (code 8), and 15
occurred after the double-blind period. The detailed cross-tabulation between the two
classifications isprovided in Appendix X.

4.1.2 CQut cone vari abl es under “objective 2"

For the purpose of investigating the data to fulfill objective number 2, information was
collected about the “worsening of suicidality score” and “emergence of suicidality” using
the following depression scales: Children's Depression Rating Scale-Revised (CDRS-R),
Hamilton Psychiatric Rating Scale for Depression (HAM-D), Schedule for Affective
Disorders and Schizophrenia for School Aged Children(K-SADS), and Montgomery and
Asberg Depression Rating Scale (MADRS). Those depression scales, except the K -
SADS, are provided in Appendix V. The outcome variables based on changesin
pertinent depression scalesare defined in the following table:

Table5: Definition of outcome 6 and outcome 7.

Outcomes Description Definition

Outcome 6 | Worsening of | Patient reached the threshold for “worsening of suicidality” at any time during the controlled

_ ‘Al portion of thetrial based on an increase of onepoint or more onthe HAM-D item 3 or two
(n=434) suicidality points or moreon the suicidality item 13 in CDRSR or on the suicidality item 10in
score MADRS, regardless of subsequent change. The definition of this variableisintended to

capture only patientsthat exhibit the listed changesin their suicidality itemsin relation to their
respective basdine values.

Outcome 7 | Emergence of | Definition of patient reaching the threshold of " emergence of suicidality” under the variable
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Outcomes Description Definition

(n=349) suicidality (a named “ SUITHRESH” depends on the scale used to rate suicidality:
subset of HAM-D
outcome 6) The patient is assigned avalue of “1” if thereis achangein rating of “suicide’ item (item

number 3) from 0 at baselineto 1 or more, or from 1 at baseline to 2 or more, at any time
during the controlled phase of thetrial. The variable should reflect the first time such achange
occurs regardless of subsequent changes.

CDRSR

The patient is assigned avalue of “1” if thereisachange in rating of “suicidal ideation” item
(item number 13) from 1 or 2 at baseline to 3 or more at any time during the controlled phase
of thetria. The variable should reflect the first time such achange occurs regardless of
subsequent changes.

MADRS

The patient isassigned avalue of “1” if thereisachangein rating of “suicidal thoughts’ item
(item number 10) from O or 1 at baseline to 2 or more at any time during the controlled phase
of thetrial. The variable should reflect thefirst time such a change occurs regardless of
subsequent changes.

4.2 Variables used to investigate potential effect
modification (interaction) and confounding (objective 3)

For the purpose of investigating the data to fulfill objective number 3, the following list
of variables were investigated to discern the presence of effect modification (interaction)
and for their role as potential confounders:

Demographics variables
— Age
—  Gender
- Race
- BMI

» Tria-related variables
— Trial location (North America vs. not)
— Trid setting (inpatient vs. outpatient vs. both)

* Disease-related variables
— Basdline severity score
— Suicidality score at baseline
— Duration of illness prior to treatment

* Drugrelated variables
— Duration of treatment (exposure)
— Discontinuation
— Erratic compliance

* Prior higtory of:
— Suicide attempt
— Suicide ideation
— Psychiatric hospitalization
— Substance abuse
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— Hostility or aggressive behavior
— lrritability or agitation
— Insomnia

It is worth noting that sources for the psychiatric histories of interest, in addition to
documentation of non-compliance during the trial period, varied from trial to trial and
from sponsor to sponsor. This variability diminished the utility of these variablesin the
analysis, and limited their use to within trial adjustment. Details about theses sources are
provided in Appendix V by drug, trial, and indication.

5 Statistical Analysis and Findings

5.1 Software used in the analysis

Datawere analyzed using the statistical software packages JIMP (version 4.0.4), SAS
(version 8.2 for Windows)’, and STATA/SE (version 8.2 for Windows)®.

5.2 The primary outcome

The primary outcome that was the focus of the investigationwas set a priori to be
outcome 3 (Definitive suicidal behavior/ideation) because it is the most relevant and the
one least likely to be susceptible to misclassification and dilution bias.

Although outcomes 6 and 7 (changes in suicidality scale scores) were collected in a
systematic and complete manner at each visit as part of the efficacy measures, the scores
constituting the outcomes might not have been collected at the time of anevent for
logistical reasons or, for example, in patients who discontinued because of an event.
Therefore, these outcomes were not chosen to be the primary ones.

5.3 Trial as the unit of analysis

In concept, pooling data from different trials and treating them as one large trial fails to
preserve the randomization effect and might introduce bias and confounding. Maintaining
the randomization guards against the foreseen (e.g. age and gender) and the unforeseen
(e.g. differences in medical practices or event ascertainment) sources of imbalance
between treatment groups.

In addition, the issue of trial similarity is not only pertinent to having the same protocoal,
but is also pertinent to the implementation of those protocols (implementation of
inclusion and exclusion criteria, quality of patient care, etc).

Therefore, this review, unless otherwise specified, used “trial” as the unit of investigation
and analysis as the primary analytical approach Using patient as the unit of analysis, i.e.
pooling more than one trial together, was carried out only in the time-to-event sub-

" IMP and Statistical Analysis System, SAS Institute Inc., Cary, NC, USA.
8 STATA Corp, College Station, TX, USA
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analysis. Similar trias in the same indication for the same drug were pooled to get
enough events together to enable the evaluation of time-to-event and observation of how
the hazard function changes over time.

5.4 Person vs. person-time as the unit of analysis within
trials

In order to decide whether to use the number of persons or the person-time as the unit of
analysis within trials, the average exposure time was compared between the drug and the
placebo groups for every trial. The averages of exposure time and 95% confiderce
intervals are provided by drug, trial, and indication in Appendix [X.

Most trials did not show a meaningful difference in the exposure time between the drug
and placebo groups. Eight trials had a potential imbalance in exposure time (at p-value
<=0.1). These aretrials # HCCJ, X065, HCJE, HCJW, 1001, 329, 704, 141. The
following table summarizes the average exposure time (and 95% Cl) for those trias by
treatment.

Table6: Trialswith potential imbalancein exposure between the drug and placebo

groups
Drug Trial Treatment Average exposure time p-value
(95% CI)
Prozac | HCCJ Drug 36.6 (31.4, 41.4) 0.11
Placebo 40.6 (37.5, 43.7)
X065 Drug 51.0 (47.7 , 54.4) 0.03
Placebo 44.3 (39.6, 49.1)
HCJE Drug 59.0 (57.0, 61.0) 0.01
Placebo 53.5 (50.2, 56.9)
HCJW Drug 77.8 (71.8 , 83.8) 0.11
Placebo 68.3 (57.7 , 78.8)
Zoloft A0501001 | Drug 58.6 (54.4 , 62.9) 0.02
Placebo 65.2 (62.1 , 68.3)
Paxil 329 Drug 49.2 (45.5, 53.0) 0.06
Placebo 54.3 (50.5 , 58.2)
704 Drug 68.9 (63.5, 74.4) 0.11
Placebo 75.2 (69.8 , 80.6)
Serzone | CN104-141 | Drug 52.3 (49.4 , 55.3) 0.06
Placebo 47.9 (44.5,51.4)

Asanexample, a tria with alarge number of events isProzac trial number HCJE. This
trial had six events of outcome 3 in each of the drug and placebo groups.

To show the little impact the differences in exposure had on risk estimates, both the risk
ratio (using person as the unit of analysis) and the rate ratio (using persorttime as the unit
of the analysis) were calculated. Therisk ratio was 1.0 and the rateratio was 0.9.

In general, using person-time as the unit of the analysisis not as readily interpretable as
using persons. This is because one year of person time can be accumulated from 12
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patients followed for one month each, or from two patients followed six months each.
Therefore, using persorttime should be only used when warranted. Because of lack of an
evidence of a meaningful imbalance that might have had an impact on the risk estimates
of interest, this reviewer decided on using persors as the unit of analysis for the primary
anaysis.

5.5 Examining and handling missing data for explanatory
variables

The frequency of missing data was explored and reported for every explanatory variable
for every tria provided to the Divisionin responseto various data requests. Explanatory
variables that were completely reported in all trials were age, gender, race, setting of trid,
location of trial, baseline severity score, and all outcomes. Variables that were notably
missing in many trials were duration of illness prior to randomization (in 10 trids), and
history of psychiatric hospitalization (in 21 trials), substance abuse (in 9 trials), and
hostility or aggressive behavior (in 8 trids). Details of the frequency of missing data for
all variables are provided in Appendix V by drug, trial, and indication.

Variables with missing information of more than 10% in a given trial were not considered
further when investigating potential confounders for that particular trial. Note that
variables with missing information of more than 10% in one trial were not necessarily
missing for other trials.

For binary variables (e.g., history of insomnia), if atrial was missing information on
10% or less in the “history of insomnia’ variable, the missing patients' data were
replaced with “zero”, which transates to no history of insomnia. For continuous variables
with missing data of 10% or less, data were imputed using the average value of that
variable in the particular trial where the data were missing.

5.6 Preliminary analysis

Count, percent, and rate of al outcomes (1 through 7) by drug, trial, and indicationare
provided in Appendix IX. There was variability in the number of events and
corresponding risk estimates within drug development programs and between drug
development programs. For the primary outcome (outcome 3), four trials did not have
any events (namely trials # 75 [Wellbutrin, ADHD], 141 & 187 [Serzone, MDD], and
396 [Effexor, GAD]). The remainder of the trials had at least one event. Ten trials had no
events in one of the treatment groups (namely, tridls HCCJ & HCJIW [Prozac], 114
[Luvox], 676 & 704 [Paxil], 045 [Remeron], 1001 & 0498 [Zoloft], and 382 & 394
[Effexor]). The incidence of the primary outcome (outcome 3) varied from 0% up to 7%
in various trials.

The associationbetween the primary outcome (outcome 3) (*definitive suicidal
behavior/ideation”) and outcome 6 (“worsening of suicidality score”) by drug, trial, and
indication was investigated. There were statistically significant associations between the
primary outcome (outcome 3) and outcome 6 in some trials, i.e., patients who had an
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event under outcome 6 were more likely to have an event under the primary outcome
(outcome 3), regardless of the treatment group. Thesetrials are # 94404 & CIT-MD-18
(Citalopram), HCJE & HCJIW (Prozac), 377 (Paxil), 1001 & 1017 (Zoloft), and 382
(Effexor). The detailed cross-tabulations of the primary outcome (outcome 3) and
outcome 6 by drug, trial, and indication are provided in Appendix X.

Description of the studied patient population characteristics and other variables, by drug,
trial, and indication was done for continuous and categorical variables and are provided

in Appendix VIII.

The crude associations between continuous and categorical explanatory variables and
both the exposure (drug vs. placebo) and the primary outcome (outcome 3, suicidal
behavior or ideationvs. not) were evaluated using Mantel-Haenszel chi- square test (or
Fisher exact test if 25% or more of the cells have expected counts less than 5), t-test (or
Wilcoxon Rank Sum test for small groups of < 30), or ANOVA test (used in study 329
with three arms) as appropriate. A variable that was associated with both exposure and
outcome at ap-value of 0.1 or less was considered further in the modeling stage as a
potential confounder. The detailed results of these investigations for al variables by drug,
trial, and indication are provided in Appendix VI.

In short, few variables showed evidence of a potential imbalance between the drug and
the placebo groups. The following table shows a summary of these findings by drug, trial,
and indication. Most of the variables did not reach the traditional statistical significance
threshold of 0.05. This suggests that randomization largely succeeded in creating a
reasonably similar profile as far as the distribution of baseline and treatment-related
variables across the drug and the placebo groups. Evidence of similar distribution of
variables is reassuring when considering that some trials were missing information on
some of these variables. In other words, it would be reasonable to assume that these
variables will not exhibit major imbalances in those trials.

Table7: Summary of variables showing potential (p-value <=0.1) randomization failure or
imbalances between the placebo and the drug groups by drug, trial, and indication

Drug Trial Indication Variables showing potential randomization failure or
imbalances (p-values)
Selective serotonin re-uptake inhibitors (SSRI) anti-depressant group
Prozac HCCJ MDD Age (0.13), exposure (0.11)
X065 MDD Exposure (0.03), Hx irritability (0.08)
HCJE MDD Exposure (0.03), Hx substance abuse (0.12), suicidality item
score at baseline (0.13), race (0.03)
HCIW OCD Exposure (0.11)
Zoloft 90CE21-0498 OCD None
A0501001 MDD Discontinuation (0.005), exposure (0.02), Hx suicidal
ideation (0.14)
A0501017 MDD Gender (0.02), Hx insomnia (0.03)
Paxil 329 MDD Discontinuation (0.09), exposure (0.09), Hx erratic
compliance (0.13), suicidality item score at baseline (0.06)
377 MDD Age (0.1
701 MDD Baseline severity (0.14), Discontinuation (0.11), suicidality
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Drug Trial Indication Variables showing potential randomization failure or
imbalances (p-values)
item score at baseline (0.07)
704 OCD Exposure (0.11)
453 OCD Exposure (0.09)
676 SAD Discontinuation (0.1), gender (0.01), Hx insomnia (0.08)
Luvox RH 114 02 01 | OCD None
Celexa CIT-MD-18 MDD None
94404 MDD Age (0.07), Hx psychiatric hospitalization (0.13),
Atypical anti-depressants group
Wellbutrin | 75 ADHD BMI (0.03)
Effexor 382 MDD None
394 MDD Discontinuation (0.12)
396 GAD Gender (0.01), Hx irritability (0.04), Hx suicidal ideation
(0.04), suicidality item score at baseline (0.14)
397 GAD Hx irritability (0.09), Hx suicidal ideation (0.09)
Serzone CN104-141 MDD Discontinuation (0.06), exposure (0.06), gender (0.1)
CN104-187 MDD Baseline severity (0.007), duration of illness (0.11), Hx
substance abuse (0.03), suicidality item score at baseline
(0.11)
Remeron | 003-045 MDD Hx psychiatric hospitalization (0.05)

5.7 Stratified analysis

Stratified analysis of the primary outcome (outcome 3) was used to rule out interactions
(effect modification) between exposure to drug and other pertinent variables in the data.
Investigating effect modification was difficult because of the inherent data separation
associated with rare outcomes. By definition, afew eventsinagiven tria will have to fal
by chance in some of the examined subgroups, but it does not necessary trandate to an
actual effect modification In addition, there is an inherent lack of statistical power in
stuations with few eventsobserved during the course of thetrial.

Therefore, this reviewer’s approach was to investigate if there is a“ consistent” change in
the signal (effect of exposure to drug as compared to placebo) in most trials when
patients are stratified by the variables of interest. For this investigation the variables that
were used are well known to have an impact on risk of suicidality, and they are age,
gender, and history of suicide attempt or ideation.

Additionally, stratifying trials by premature discontinuation was implemented to examine
the possibility of having an informed censoring due to discontinuation.

5.7.1 Age group
Stratification of data by age group (6-11 vs. 12-18 years) did not point to a particular age
group where the risk of the primary outcome (outcome 3) was more pronounced. In some

trials the signal was coming from the 6-11 age group and in others it was coming from
the 12-18 age group (details of the results of this analysis are not included in this review).
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5.7.2 Gender

Stratification of data by gender did not point to a particular gender where the risk of the
primary outcome (outcome 3) was more pronounced. In some trias the signal was
coming from the males group and in others it was coming from the females group (details
of the results of this analysis are not included in this review).
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5.7.3 Hi story of suicide attenpt or ideation

Six trials used history of suicide attempt as an exclusion criterion (namely, trials # CIT-
18 [Celexa], 141 & 187 [Serzoneg], 045 [Remeron], and 1001 & 1017 [Zoloft]). However,
no trial used history of ideation as an exclusion criterion. For the purpose of this analysis,
the two histories were combined.

No significant difference was found in any of the MDD trials between the drug and
placebo groups in the rates of patients with history of suicide attempt or ideation at
basdline.

Interestingly, The mgjority of the primary outcome (outcome 3) eventsin the MDD trials
(39/66=59%) were in the four trids that had the highest rate of patients with history of
suicide attempt or ideation at baseline, namely trials # 94404 [Celexa], HCCJ [Prozac],
and 329 & 377 [Paxil]. The following graph shows the frequency of this variable at
baseline in all MDD trials by treatment group.

Frequency of Patients with a History of Suicide
Attempt or Ideation at Baseline in MDD Trials
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The following table summarizes the overall risk estimates of the primary outcome
(outcome 3) in patients in MDD trials with and without history of suicide attempt or
ideation at baseline by drug.
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Table8: Summary of the overall risk estimates (relative risks [RR]) of the primary
outcome (outcome 3) in patients with and without history of suicide attempt at
baselinein MDD trials

Drug RR and 95% Cl in patients | RR and 95% Cl in patients
with no history of suicide | with history of suicide
attempt at baseline attempt at baseline

Prozac 0.91 (0.30, 2.72) 92 (0.21, 4.14)

Paxil 1.36 (0.18, 10.35) 2.13 (0.66, 6.88)

Zoloft 2.42 (0.36, 16.06) 1.37 (0.18, 10.40)

Cdexa 1.39 (0.30, 6.49) 1.16 (0.39, 3.44)

Effexor 5.67 (0.69, 46.68) 456 (0.52,39.72)

Remeron 1.63 (0.07, 39.57) No events

All SSRIs 1.26 (0.60, 2.64) 1.40 (0.73, 2.72)

All drugs 1.61 (0.83, 3.13) 1.60 (0.86, 2.98)

Stratifying the data by this variable showed ro consistent finding to suggest that history
of suicide attempt or ideation played arole in the risk for the primary outcome (outcome
3). The majority of trials had events occurring in both subsets of patients, those witha
history of suicide attempt or ideation and those without. Graphs containing the details of
the results of thisanalysis for all MDD trials are provided in Appendix XVIII.
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5.7.4 Premature Di scontinuation fromthe tri al

The following graph shows the frequency of this variable in all trials by treatment group.

Frequency of Discontinuation by Trial
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Therate of premature discontinuation was statistically significantly different between the
drug and the placebo groups in one trial, namely trial # 1001 [Zoloft]. In tria # 141
[Serzone], the p-value was 0.06. Some of the other trials showed atrend towards higher
frequency of discontinuation in either of the treatment groups, but none was statistically
significant.

Stratifying the data by premature discontinuation showed that, for many of the trials, the
preponderance of the primary outcome (outcome 3) events occurred in the subgroup of
patients that discontinued, suggesting that patients exhibiting these events tend to
discontinue from the trial. Details of the risk estimates of the primary outcome (outcome
3) stratified by premature discontinuationare provided in Appendix XIII.

The results in the subset of patients that did not discontinue can be considered as a
“completers’ analysis in which the risk estimates were calculated among the group of
patients that basically completed the tria as planned. In this subgroup of “completers”’,
many trials still revealed a signal, namely trials # 394 [Effexor]; 114 [Luvox]; 329, 377&
676 [Paxil]; and X065 [Prozac].
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The following table summarizes the overall risk estimates of the primary outcome
(outcome 3) in completers and non-completers by drug. Trias for al indications were
used for each drug.

Table9: Summary of the overall risk estimates of the primary outcome (outcome
3) in completer s and non-completers by drug.

Drug RR and 95% Cl in RR and 95% CI in non
completers completers

Prozac 1.17 (0.30, 4.61) 0.84 (0.29, 2.44)
Paxil 2.79 (0.47, 16.53) 1.86 (0.70, 4.95)
Zoloft 0.34 (0.01, 8.16) 1.35 (0.34, 5.40)
Celexa 0.94 (0.20, 4.50) 1.67 (0.52, 5.33)
Luvox 2.85 (0.12, 67.68) 4.20 (0.18, 97.89)
Effexor 3.12 (0.13, 75.39) 6.22 (0.81, 47.94)
Remeron No events 1.73 (0.07, 40.32)

All SSRIsin MDD 1.08 (0.45, 2.60) 1.40 (0.76, 2.56)

5.8 Multivariate analysis

PROC LOGISTIC and PROC PHREG in SAS were used to model the data for trialswith
events in both groups with at least two events per group, namely trials # 94404 [Celexa],
377 [Paxil], and HCJE [Prozac].

The purpose of this step was to attempt to adjust for the confounding effect emerging
from the imbalances in explanatory variables that might have resulted from partial
randomization failure at baseline, or during the conduct of the study. However, none of
those imbalances was found to meaningfully change the primary outcome (outcome 3)
risk estimates for any of the drugs (the results of this work is not shown in this review).
Therefore, crude estimates were used in the time-to-event analysis and the meta-analysis.

5.9 Time-to-Eventanalysis

Time-to-event analysis was conducted to address the potential for differential risk of the
primary outcome (outcome 3) over time between the drug and the placebo groups.

5.9.1 Kapl an- Mei er survival curves

The survival distribution function gives the probability of surviving past time T=t, where
“t” isa gpecific time of interest. The survival function directly describes the survival
experience of atrial cohort. The Kaplan-Meier product limit (K-M) method incorporates
information from all the observations available, both censored and non-censored, to
compute survival probabilities. In other words, rather than ignoring information on
censored individuals, the K-M method utilizes this information up to the time the
individual is actually censored.
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PROC LIFETEST in SAS was used to compare K-M survival curves for drug and
placebo groups. This analysis was done only for trials with events of the primary
outcome (outcome 3) in both groups and with at least three events in one of the groups,
namely trials number 94404 [Celexa], 377 & 329 [Paxil], and HCJE[Prozac]. These four
trials had most of the events for the primary outcome (outcome 3) in al the MDD trials
(39/66=59%) and in the SSRI MDD trials (39/57=68%). For illustration, the graphs
depicting the survival curves for those trials are provided in Appendix XII.

The survival analysis revealed no particular clustering of events, i.e., they occurred over
the course of these trials. None of the drug curves were significantly different from the
placebo curvesin any tria (i.e. logrank test was not significant).

5.9.2 Hazard functi ons

The “hazard” is expressed as arate and not as a probability, so it can range from zero to
infinity. The hazard function allows examining the instantaneous hazard rates during the
follow up period as it provides insight abou the conditional failure (or event) rates (i.e.
rate of event after time T=t among those who survived to that time).

The “sts graph” procedure in STATA was used to display graphically the smoothed
hazard function estimates in the pooled MDD trials of four drugs that had events in both
the drug and the placebo groups. Each drug was analyzed separately. This was
specificaly done for Celexa (two trids, 17 events, 422 patients), Prozac (threetrials, 17
events, 355 patients), Paxil (threetrias, 16 events, 662 patients), and Zoloft (two trias, 7
events, 373 patients). This analysis was aso done for the pooled datafrom all SSRIsin
MDD trids (10 trias, 57 events, 1812 patients).

To account for the fact that the data are gathered from more than one trial, the variable
“trial” was adjusted for through stratified Cox regression model using “stcox” procedure
in STATA with the “strata()” option. The basic idea of the stratified Cox model is that the
baseline hazard function is allowed to vary across strata (in this case the stratum is the
trial). In other words, the underlying hazard functions for trials can be different from each
other, while the parameter estimates are the same across trials.

Adjusting for trial as arandom effect by fitting a Cox model with shared frailty was done
using the “shared()” option on the “stcox” procedure, but there was no meaningful
difference between the two approaches.

The graphs depicting the hazard curves for the four drugs and for the pooled SSRIs
described above are provided in Appendix XIV. It is worth noting that the confidence
bands for drug and placebo curves overlapped for all drugs and were omitted from the
graphs for smplification. Notwithstanding this limitation, the hazard was not constant
over time and was not aways proportional between the drug and the placebo groups. The
pattern of hazard tends to change over time with a peak around 20-40 days for most
drugs, except Prozac where the peak was around 10 days.
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Note that there are large differences between the patterns of hazard in various placebo
groups suggesting some heterogeneity in the background rates of suicidality among MDD
pediatric patient popul atiors recruited in varioustrials. Interestingly, the rate in some of
the placebo groups, for example with Prozac, was higher than some of the drug groups,
for example with Paxil.

When the data from all SSRIs in MDD trials were pooled, the resulting hazard curves
showed consistent elevation of hazard in the drug group for most of the follow up period.
Note, that the two curves crossed at around 65 days. However, the 95% Cls are very wide
at this section of the curves reflecting a greater level of uncertainty because it relies only
on only four events, one event in the drug group and three eventsin the placebo group.

The “hazard ratio” (HR) is a comparative measure of survival experience over the entire
trial period, whereas the RR (which will be presented in the next section) isa
comparative measure of event occurrence at the end of the trial. For example, a hazard
ratio of two for “drug” means that at any given time during the study, the hazard of the
event of interest for the drug group is twice that of placebo group.

For most drugs, the resulting overall HR did not differ meaningfully from the overal RR
for each drug except for Zoloft where the former was higher than the latter (2.54 vs. 1.48,
respectively). When the data from SSRIsin MDD trias were pooled the HR was 1.45
(0.85, 2.48). Compare this to the overal RR for SSRIsin MDD trias, which was 1.41
(0.84, 2.37).

Caution should be exercised in the interpretation of the HR because the basic assumption
behind the calculationis that the hazards in the drug and the placebo groups are
proportional over the entire period of the trial. This did not appear to betotally fulfilled
for Celexa, Prozac, and the overall pooled analysis as depicted in the graphs referenced

earlier in Appendix XIV.
5.10 Meta-analysis

Pooling of trials is often performed when investigating infrequently occurring adverse
events observed in drug development programs as it provides a more robust point
estimate of the risk associated with drug use. Single trials are almost invariably
insufficiently powered for detecting signals for uncommon events. As such, this part of
thereview evaluates data poolsto generate an overall estimate of various drug effects. To
accomplish this pooling, a weighted average of treatment effects from individual trials
was calculated by drug and by indication

Two options were available for weighting the results of individual trials prior to
generating an overal risk estimate, fixed-effect or random-effects models. Inthe fixed-
effect approach, the premise is that the real effect that we are trying to estimate is fixed,
and the observed variations between trials are by chance. In the random-effects approach,
the premise is that the real effect varies around an average within a distribution reflected
in the differences observed between trials.
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To determine which approach was more appropriate, atest for heterogeneity was done.
None of the results of the heterogeneity tests were significant, so the fixed-effect
approach was conducted as the primary analysis, using the Mantel-Haenszel (M-H)
method. The M-H method provides the weighted a